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A new genus and species is described based on nymphs and adults collected 
exclusively at the Chapada Diamantina National Park, in Brazil.  The generic 
category of this new taxon was tested by reanalyzing a morphological dataset used to 
access the phylogenetic relationships of species of Ulmeritus and Ulmeritoides and by 
the use of molecular analysis, using two different genes.  Both analysis corroborated 
the new taxon belongs to a new genus and species, sister group of Ulmeritus-
Ulmeritoides, herein described as Diamantina ulmeri gen et sp. nov.  Among 
members of this complex, Diamantina gen nov.  presents a unique apomorphy: 
absence of setae on lateral margins of abdominal segments.  Diagnostic features 
include the anterior position of the proximal row of setae on dorsal surface of labrum, 
the U shaped emargination of labrum, eyes of male imago widely separated and shape 
of penis lobes. 






1. Introduction  
Ulmeritus Traver 1956 and Ulmeritoides Traver 1959 are two closely related genera 
of Atalophlebiinae (Ephemeroptera: Leptophlebiidae) from the Neotropics.  While 
Ulmeritus is currently composed of three species with a distribution restricted to 
Uruguay and Southeastern Brazil, U meritoides is composed of 18 species and is 
widely distributed in South and Central America, from Argentina (Misiones Prov.) to 
Costa Rica (Ávila and Flowers, 2005; Salles and Domínguez, 2012; Gama-Neto and 
Hamada, 2014; Souto et al., 2016; Gama-Neto and Passos, 2016; Boldrini and Lima, 
2017).   
Ulmeritoides was originally considered a subgenus of Ulmeritus, but 
Domínguez (1991) raised it to the genus level after associating nymphs and adults. 
Later, the phylogenetic relationships of the species of Ulmeritus and Ulmeritoides 
were revised by Domínguez (1995) and Salles and Domínguez (2012).  According to 
Flowers and Domínguez (1991), these two genera are related to Atop phlebia Flowers 
1980, another Neotropical Atalophlebiinae whose nymphs possess fimbriate gills and 
adults share a slanting crossvein above a symmetrical MA fork and penes presenting 
an apical ventrally oriented lobe (a characteristic secondarily lost in Ulmeritoides and 
not homologous to the telopenis present in Hermanellonota, i.e. Kluge, 2007). 
During the past 10 years, a large and enigmatic nymph resembling those of 
Ulmeritus-Ulmeritoides, with fimbriate gills, have been collected by us at the 
Chapada Diamantina National Park, Brazil.  Recently, after successive attempts, we 
were finally able to collect male and female imagos and subimagos.  Besides 
matching size and coloration of the nymphs, male imagos have a ventrally oriented 
lobe on the apex of penis, a symmetrical MA fork and a hind wing similar to those of 
Ulmeritus and Ulmeritoides.  Since this material clearly belongs to the Ulmeritus-
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Ulmeritoides generic complex, we considered necessary to analyze the rela ionship of 
the new species to determine its generic position.  To do so we re-analyzed the 
morphological dataset from Salles and Domínguez (2012) and performed an analysis 
based on the DNA sequence of portions of two different genes: mitochondrial 
cytochrome oxidase subunit I (COI) and mitochondrial 16S rRNA.  As a result, we 
herein propose Diamantina ulmeri, a new genus and species of Atalophlebiinae. 
 
2. Material and methods 
2.1. Cladistic analysis 
For the analysis, we based on the matrices generated in the previous studies 
(Domínguez, 1995; Salles and Domínguez, 2012).  We included the same species 
treated in Salles and Domínguez (2012), plus the new taxon.  We conserved most of 
the characters and treated them in the same way, although we had to recode some of 
them to include the new evidence, which are discussed later.  Binary characters wer  
coded as 0 and 1.  Multistate characters were assigned different numbers and treated 
in two different ways: additive or non-additive (see list of characters).  The program 
WinClada (Nixon, 2002) was used to compile the matrix (Appendix 1) and the 
program TNT (Goloboff et al. 2008) was used to analyze it.  The data were analyzed 
under “implied weight” (k=3) and an exhaustive search was performed (with the 
command “implicit enumeration”).  To establish group support, symmetric 
resampling was estimated because the resulting values obtained under this procedure 
are not distorted by character weighting.  As an additional support Jackknife values




2.2. Characters and coding 
Characters are listed in Appendix 2. Only characters treated differently from Salles 
and Domínguez (2012), due to the new information available from the discovery of 
the new taxon will be discussed here. 
Character 0 (new): number of bullae on fore wings of both sexes. Several 
aspects of the bullae were recently studied by Domínguez and Abdala (2019). The 
number of bullae among the South American Leptophlebiidae seems to be fairly 
stable, being the presence of four bulla in both sexes the common situation. The 
exceptions are the species of Ulmeritus and Ulmeritoides in which only three bullae 
are in both sexes, and Miroculis with males of all the species and females of some 
species presenting three bullae, while the females of other present four. The new 
material available from Diamantina provided more information about the distribution 
of this character, which is as far as we know used for the first time in the taxonomy f 
Ephemeroptera.  
Character 4. (Spots around cross veins in fore wing): it was modified from 
presence of bands (present only in Ulmeritus species) to width of spots around cross 
veins, informative to all species. 
Characters 14 and 15 [new]: presence and shape of anterior emargination of 
labrum were added. 
Characters 16 and 17: presence and size of denticles on anteromedian 




Characters 30 and 31: size and setation of abdominal posterolateral 
projections.  Former character 27 was divided into what we consider different 
characters with the new evidence from Diamantina. 
 
2.3. Molecular data  
Four specimens of the new species were used for DNA extractions: one nymph and 
three adults (1 male and 2 females).  Mitochondrial cytochrome c oxidase subunit 1 
(COI) and a portion of the mitochondrial 16S rRNA gene sequence data were 
obtained from all four specimens and, additionally, 2 specimens from Ulmeritus 
saopaulensis Traver, 1956, Ulmeritoides angelus Souto, Da-Silva, Nessimian & 
Gonçalves, 2016 and Ulmeritoides sp., and 1 specimen from Askola sp. and 1 from 
Meridialaris tintinnabula Pescador & Peters, 1987.  Two species of Paraleptophlebia 
were used as an outgroup taxon, P. submarginata (Stephens, 1835) and P. vaciva 
(Eaton, 1884).  Due to the lack of fresh material and its absence in GenBank, we were 
unable to include Atopophlebia.  GenBank accession numbers with corresponding 
sequence data obtained in this study are listed in Table 1.  For DNA extraction, 
amplification of the COI marker and sequencing, see Salles et al. (2016).  The primers 
for the amplification of a portion of the 16S rRNA gene were forward 5’-
CCGGTYTGAACTCARATCA-3’ (Takiya et al., 2006) and reverse: 5’-
TAAGTGTGCAAAGGTAGC-3’ (Malm and Johanson, 2008).  Polymerase chain 
reaction (PCR) was set up in 25 µl volume.  The following steps were used for 
amplification: (1) 94°C for 3 min, (2) 94°C for 1 min, (3) 50°C for 1 min, (4) 72°C 
for 2 min, (5) 72°C for 7 min. Steps (2) to (4) were repeated thirty-nine more times 
for a total of forty cycles.  In all cases, both strands of the amplified fragment were 
sequenced.  The programs used for creating the data matrix, calculate the intra and 
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interspecific distances and running the phylogenetic analyses include Geneious, 
MEGA6 (Tamura et al., 2013), and RAxML ver. 8.2.4 (Stamatakis 2014), 
respectively.  Genetic distances (COI marker) were calculated using the Kimura 2-
parameter (K2P) model (Kimura, 1980) in MEGA 6.  The analyses were performed as 
follows: (i) maximum intraspecific distances, encompassing nymph and adult 
specimens of the new species, and minimum interspecific distances of individuals 
were calculated; and (ii ) distances K2P were calculated at the species and genus level, 
respectively, based on the original dataset. 
 
2.4. Images 
Pictures of habitus and structures of the body of preserved specimens were taken 
using a Zeiss Stemi 2000-C stereomicroscope with an Axiocam ERC 5S camera or a 
Leica M165C stereomicroscope using a LED illumination dome (Kawada and 
Buffington 2016), in conjunction with the Leica auto montage program and an 
Olympus digital image acquisition system (DP 72 model using the Cell D program).  
In order to produce final images with enhanced depth of field, a series of stacked 
images were processed with the program Helicon Focus®.  Living specimens were 
photographed in the field with a Nikon D800, a 105 mm objective and a Nikon macro 
flash.  SEM photographs were taken with a JEOL 35 CF scanning electron 
microscope.  The free software DIVA-GIS 5.2 (http://www.diva-gis.org/) was used to 





The material examined is housed in the following institutions: Museu de Entomologia 
(UFVB), Viçosa,  Brazil; Invertebrate Collection of the Instituto Nacional de 
Pesquisas da Amazônia (INPA), Manaus, Brazil; Instituto de Biodiversidad 
Neotropical (IBN), Tucumán, Argentina. 
 
3. Results and discussion 
3.1. Cladistic analysis 
In the morphological analysis we obtained six trees, with a score of 5.34286.  The 
strict consensus tree that summarize them (Fig. 1) depict the same phylogenetic 
relationship between Ulmeritus and Ulmeritoides proposed by Salles and Domínguez 
(2012), with the new taxon appearing as their sister group.  The synapomorphies for 
the clade (Diamantina gen. nov. (Ulmeritus-Ulmeritoides)) are three bullae present in 
fore wings of male and female imagos (character 0(1)); C and Sc area in fore wing 
completely tinged (character 5(1)); anterior emargination of labrum present (character 
14(1)); and lateral margins of posterolateral projections on abdominal segments VIII–
IX with spines (character 31(1)).  The apomorphy of Diamantina gen. nov. is lateral 
margins of posterolateral projections on abdominal segments VIII–IX bare (character 
31(2)).  The synapomorphies of the clade (Ulmeritus-Ulmeritoides) are dorsal row of 
setae on labrum medial (character 18(1)); dorsal row of setae on labrum entire, 
sinusoidal (character 19(1)); tusk on inner apical margin of maxilla present, small 
(character 20(1)) or present medium (character 20(2)), in this case as a polymorh  
expressed mainly in Ulmeritoides (it changes to present, big (20(3))) in Ulmeritus); 
dorsal row of long spines on segments II and III of labial palpi (character 25(1)); one 
main line, of pectinate setae bifurcated at ½ length, on dorsum of tibia III (character 
28(2)); posterolateral projections on abdominal segments VIII–IX wide (character 
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30(1)) and posterolateral projections on abdominal segments VI-IX. As in Salles and 
Dominguez (2012), the monophyly of Ulmeritus and Ulmeritoides is recovered.  
Within Ulmeritoides, the Central American species and the South American species 
also form two different monophyletic groups.  
In the molecular analysis, the sequence data comprised a total of 950 positions 
(572 bp for COI and 378 for 16S).  The sequenced regions contained 136 
polymorphic sites with 127 informative sites for COI and 151 polymorphic sites with 
128 informative sites for 16S, and indels were observed just for 16S.  The 
phylogenetic tree shows that Diamantina gen. nov. form a clade with Ulmeritus and 
Ulmeritoides, being Diamantina gen. nov. recovered as sister group of these genera 
(Fig. 2), the analysis indicated these three taxa are closely related, in a well-supported 
clade (99% ML bootstrap value).  Support values were overall weak at the nodes 
linking the clade (Diamantina gen. nov. (Ulmeritus - Ulmeritoides)) to Meridialiaris 
and Askola (54% ML bootstrap value), indicating some uncertainty in the given 
topology.   
Diamantina specimens showed very low ratios of maximum intraspecific 
distance and high level of interspecific variation.  The genetic distances among 
individuals of the same species was less than 1%, and the interspecific distances were 
between 21.1% and 31.3% (Table 2), indicating that the barcode is a sensitive and 
efficient genetic marker for the delimitation of Ephemeroptera species (Wbb et al., 
2012; Cardoni et al., 2015). 
In conclusion, we considered that the morphological analysis, corroborated by 





3.2. Diamantina Salles, Domínguez and Nascimento, gen. nov. 
 
Type-species. Diamantina ulmeri, here designated by monotypy. 
Etymology. The specific epithet is derived from Chapada Diamantina National Park, 
type-locality of the genus.  The gender is feminine. 
Distribution.  The genus is known from a single locality at the Chapada Diamantina 
National Park, Bahia state, Brazil.  
Diagnosis. Nymph. 1) Labrum trapezoidal, proximal row of setae on dorsal surface 
slightly sinuous and close to distal margin (Figs. 4A, 6A and 6B); 2) mandibles 
semicircular (Figs. 4B and 4C), with dense rows of setae on ventral surface (Fig. 6C); 
3) claws with denticles progressively larger apically, base of claws with many small 
denticles (Figs. 6G and 6H); 4) gills oval to cordiform, fimbriate along entire margin 
(Figs. 5D and 5E); 5) segments II–IX with postero-lateral projections, more 
developed on segments V–IX; lateral margins bare (Fig. 5F). 
Imago. 1) Eyes of male widely separated on meson of head (Fig. 8C); 2) three bullae 
present in fore wings of male and female imagos; 3) fork of MA symmetrical and fork 
of MP asymmetrical (Fig. 8A); 4) hind wing with costal projection rounded, located 
approximately ½ distance from base to apex; vein Sc ¾ distance from base to wing 
margin (Fig. 8B); 5) penes divided at base, each lobe with short ventrally directe  
wedge shaped projection (Figs. 9A to 9C); 6) sternum IX of female with broad 






Head (Fig. 3): prognathous.  Clypeus with parallel outer margins.  Labrum (Figs. 4A, 
6A and 6B) trapezoidal, widening toward apex where it is 1.2 times wider than 
clypeus, broadly rounded anterolaterally and with narrow U shaped emargination; 
proximal row of setae on dorsal surface (third row according to Godunko et al. 2015) 
slightly sinuous and close to distal margin, setae long; outer margins bordered with 
setae from base of labrum to anterolateral corner.  Mandibles (Figs. 4B, 4C and 6C) 
semicircular; two rows of setae present on distal ½ of outer margin, one short, single 
and with few setae, close to the middle of the margin and on the dorsal surface, the 
other longer, multiple, with more setae and on the ventral surface; proximal and distal 
rows of setae separated by a short gap (same length as proximal row); ventral surface 
(Fig. 6C) with L shaped rows of setae (short row parallel to outer margin, long row 
perpendicular), setae on perpendicular row long and dense, forming a tuft towards 
inner margin.  Maxilla (Figs. 4E, 6D and 6E) with apical flange; comb-like dentiseta 
seta present; tusk very short; segments I and II of palp subequal, segment III 0.4 times 
the length of segment II; inner margin of segments II and III with long setae; outer 
corner of galea-lacinia expanded (in a such a way that the apical field of setae is 
located relatively far from the outer margin).  Labium (Fig. 4F) with glossa ventrally 
expanded, on a plane perpendicular to the paraglossa and triangular in cross section 
(the base of the triangle on the inner side); inner surface suboval, flat and bare, 
dorsolateral surface with short spines at apex, and ventral surface with dense tuft of 
fine setae (these setae are short at apex, but increase in length towards base); 
paraglossa densely covered with setae along distal and inner margin of ventral surface
and with an oblique row of setae; segment I of palp 0.9 times the length of segment II; 
segment III 0.3 times the length of segment II. 
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Thorax.  Legs (Figs. 5A to 5C) without patella-tibial suture.  Femora with outer 
margin with two rows of setae, one stout and one fine, fine setae twice the length of 
stout setae; dorsal surface covered with stout setae, except on apical ⅚.  Claws with 
denticles progressively larger apically, base of claws with small serrations (Figs. 6G 
and 6H). 
Abdomen.  Gills (Figs. 5D and 5E) oval to cordiform, fimbriate along entire margin; 
ventral lamella with inner basal lobe; present on segments I–VII, very small on 
segment II.  Segments II–IX (Fig. 5F) with postero-lateral projections, more 
developed on segments V–IX; lateral margins bare.  Caudal filaments with whorls of 
spines on each articulation, generally alternating one whorl of long spines, one whorl 
of short spines. 
 
Imago. 
Head (Figs. 8C, 8D and 8G): eyes of male widely separated on meson of head, 
distance about twice the width of a lateral ocelus (Fig. 8C); lower portion of eyes 4/5 
length of upper portion (Fig. 8D).  Eyes of female (Fig. 8G) separated on meson of 
head by a distance equal to 6.5 times the width of a lateral ocellus. 
Wings (Figs. 7A, 8A and 8B).  Maximum width of forewings 1/3 their maximum 
length; maximum width of hind wings about ⅔ their maximum length; maximum 
length of hind wings 1/5 maximum length of forewings.  Forewings (Fig. 8A): three 
bullae present in male and female imagos; vein Rs forked slightly > 1/4 distance from 
base of vein to margin, fork of vein MA symmetrical and forked at ½ distance from 
base of vein to margin, cross vein above fork of MA slanted; fork of vein MP 
asymmetrical and forked 1/3 distance from base of vein to margin; vein ICu1 attached 
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at base to vein CuA; vein ICu2 attached to ICu1.  Hind wings (Fig. 8B): costal 
projection rounded, located approximately ½ distance from base to apex; vein MP 
forked; apex of wings rounded; vein Sc ¾ distance from base to wing margin; ca. 40 
cross veins present. 
Legs.  Ratio of segments of male forelegs, 0.95:1.0 (3.7 mm):0.03:0.1:0.08:0.05:0.08.  
Tibiae subequal in length to femur on all legs of male and female.  Claws on each leg 
dissimilar, with one apically hooked and one blunt, padlike.  
Abdomen.  Genitalia (Figs. 9A to 9D) with segment I curved, slightly broadened at 
basal ⅓; segment II of forceps slightly longer than segment III; segment II of forceps 
1/6 length of segment I; penes divided at base, each lobe with short ventrally directed 
wedge shaped projection.  Sternum IX of female with broad indentation (Fig. 8H). 
 
Egg. 
Egg (Figs 9E and 9F).  Size: 130–150 µm in length, 110–120 µm in width.  Shape 
oval; both polar regions convex.  Chorionic surface smooth. KCTs evenly distributed 
and somewhat overlapping, covering completely the chorion when threads are coiled.  
Collar smooth, with hexagonal outer border, internal area of the collar round.  Knob 
big, (approximately 40 µm) and covering the long thread.  Micropyle located in a 
triangular area, surrounded by 4 KCTs (arrow, Fig. 9F). 
 
3.5. Notes 
Nymphs of Diamantina gen. nov., at least in the Neotropics, resemble those of 
Ulmeritus, Ulmeritoides and Atopophlebia because of the fimbriate gills.  The gills of 
Diamantina gen. nov., however, are much smaller than those of Ulmeritus and 
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Ulmeritoides.  Interestingly, while nymphs of Ulmeritus and Ulmeritoides are usually 
found in areas with slow current or even in lentic habitats, those of Diamantina gen. 
nov. were always found in areas with moderate current.  Besides the size of gills, the 
anterior position of the proximal row of setae on dorsal surface of labrum, the U 
shaped emargination of labrum, and the absence of setae on the margins of abdominal 
posterolateral projections, single apomorphy of Diamantina gen. nov., readily 
distinguishes nymphs of the new genus from all other genera of Leptophlebiidae.  In 
the adult stage, the easiest way to differentiate Diamantina gen. nov. is the 
combination of characteristics provided above.   
The new genus is also similar in the adult stage to Atopophlebia, Ulmeritus 
and Ulmeritoides, especially the fore wing venation (slanting cross vein above a 
symmetrical MA fork and MP fork asymmetrical).  The shape and venation of hind 
wing is extremely similar to those of Ulmeritus and Ulmeritoides, but not to 
Atopophlebia, which is highly modified.  On the other hand, the ventrally oriented 
projection at the apex of each penis lobe is present in Ulmeritus and Atopophlebia, but 
absent in Ulmeritoides.   
As in Ulmeritus and Ulmeritoides, the membrane of the subimaginal wings in 
Diamantina gen. nov. is dark, becoming hyaline after the moult to the imago.  We 
suspect that this dark coloration is provided by the high density of microtrichia found 
in the wings of this group, but careful examination and comparison with other 
Leptophlebiidae must be done in order to test this hypothesis.  The eggs are similar to 
the eggs of Ulmeritus carbonelli Traver in several aspects (see Domínguez and 
Cuezzo, 2002: figs 7c–e) but differ from them in the position of the micropyle in a 
triangular area surrounded by four KCTS and that the knob of the KCT is elevated 




3.6. Diamantina ulmeri Salles, Domínguez and Nascimento, sp. nov.  
 
Diagnosis. This is the only species of the genus known from male imago.  Therefore, 
it is impossible to ascertain at this time the characteristics that will dist nguish it from 
its congeners. 
Etymology. The specific epithet is in honour of Dr. Georg Ulmer (1877–1963), 
german entomologist specialist on mayflies and caddisflies.  Dr. Ulmer made several 
and important contributions to the knowledge of Neotropical Atalophlebiinae and the 
two genera closely related to the new species, Ulmeritus and Ulmeritoides, have also 
being named after him. 
 
3.7. Description 
Nymph.   
Length: body, 11.8–13.0 mm; antenna, 9.0–10.0 mm, filaments: 32–40 mm.  
Head (Fig. 3): orange, washed with black anteriorly, compound eyes with lower 
portion black, upper portion reddish brown.  Antenna orangish.  Labrum (Fig. 4A) 
yellowish brown, posterolaterally translucent; with translucent spots and grayish 
marks submedially.  Mandible (Figs. 4B and 4C): basal 2/3 yellowish brown with 
grayish marks, apical 1/3 translucent, except by molar area and incisors yell wish 
brown.  Hypopharynx (Fig. 4D) yellowish translucent; lingua with well-developed 
lateral process; anterior margin with V-shaped cleft; superlingua well developed, with 
long setae along anterior margin. Maxilla (Fig. 4E).  Yellowish, outer margin 
brownish; with a row of 38–42 subapical pectinate setae.  Labium (Fig. 4F): yellowish 
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translucent; glossa with outer margin covered with fine setae; paragloss  with outer 
margin rounded; palpus segment I with strong setae on inner and outer margins.  
Thorax (Fig. 3): pronotum orangish, posterior margin with a narrow black stripe; 
pronotal margins expanded and translucent.  Mesonotum orangish, with dark brown 
marks as in Fig. 3.  Legs (Figs. 5A to 5C) orange; each femur with a subapical 
blackish broad band.  Foreleg (Fig. 5A) with dorsal margin of femur with long fine 
setae and short, broad, apically pointed setae; anterior surface covered by short, 
broad, apically pointed setae.  Fore tibia with a row of short setae more abundant on 
basal 2/4 of inner surface and with few setae at apex; outer surface with fine setae.  
Middle and hind leg (Figs. 5B and 5C) similar to foreleg, anterior surface of femora 
with setae almost reaching its apex; tibiae without setae on inner margin. 
Abdomen (Figs. 3, 5D and 5F): orange with black stripes on posterior margins on all 
segments; terga VII and VIII with antero submedial blackish mark, those on terga VII 
extending posteriorly.  Abdominal sterna (Fig. 5F) yellowish, lateral margins washed 
with gray.  Gills (Figs. 5D and 5E) light gray, whitish at base; tracheae dark gr y; 




Lengths: body, 11.8–12.0 mm; fore wings: 11.5–12.0 mm; hind wings: 1.9–2.1 mm. 
General coloration: light orange; orange washed with black (in vivo). 
Head (Figs. 8C and 8D): orange, tinged with black between ocelli, frons and at base 
of antenna; upper portion of eyes orangish, lower portion black.  
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Thorax (Figs. 8C and 8D): pronotum light orange with diffuse black pigmentation; 
mesonotum predominantly dark brown, sutures on medioscutum and submedioscutum 
darker, remainder yellowish.  Wings (Fig. 7A and as in 8A): membranes of fore wing 
hyaline, base washed with light brown, area between veins C and Sc tinged with 
orangish brown, paler toward apex.  Longitudinal and cross veins tinged with brown, 
lighter on anal field. Hind wing (Figs. 7A) with hyaline membrane, base of wingand 
veins tinged with light brown.  Foreleg (Fig. 7A) orange, apex and inner margin of 
femur and base of tibia dark brown; mid and hind legs similar to fore leg, lighter.  
Abdomen (Figs. 8E and 8F): terga orange; tergum I almost completely washed wit  
black; posterior margin of terga II–VII with a blackish stripe, narrower towards 
middle; tergum VII as in terga II–VI, but pigmentation rather diffuse.  Sterna light 
orange, anterior margins of segments I–III diffusely pigmented, segments II–VII with 
anterolateral oblique blackish mark.  Penes yellowish; spines orangish.  Caudal 
filaments orange strongly washed with black. 
 
Female imago. 
Lengths: body, 12.2–12.4 mm; fore wings: 12.0–14 mm; hind wings: 2.63–2.8 mm. 
Similar to male imago, except for lighter pigmentation on mesothorax (Fig. 8G), 
absence of black marks on apex of femora and base of tibiae, and sub triangular black 
mark at base of gonopores (Fig. 8H). 
 
3.8. Notes 
As stated previously, the species was found exclusively at the Chapada Diamantin  
National Park, in an area known as Cachoeira da Fumaça, one of the highest 
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waterfalls in Brazil with 340 meters high.  The Cachoeira da Fumaça is formed by a 
blackwater stream that runs parallel along the trail leading to the waterfall and the 
material was sampled just above it, in a stretch of about 50 meters.  One of us (NH) 
made several collecting trips to the park and sampled in different areas, but no other 
material was found.  At the collecting point altitude is 1290 m.a.s.l., the stream is 2–4 
meters wide and during one of the expeditions, when most of the nymphs were 
collected, water temperature was 16°C, electrical conductivity 30µS/cm, and pH 4.5.  
Nymphs were found under rocks in areas with slow to moderate current.  Few 
subimagos, probably recently emerged, were seen floating on the water surface and 
drifting in the flow, while others were captured perched on the vegetation along the 
stream.  A small swarm of male imagos (10 individuals) was observed around 2:00 
PM, flying between four and five meters above the stream. 
 
3.9. Material examined. 
Holotype. Male imago, BRAZIL, Bahia, Parque Nacional da Chapada Diamantina, 
Vale do Capão, Cachoeira da Fumaça, 10/iv/2015, 12°36'00.2"S 41°27'19.9"W, 1.270 
masl, Salles FF, Paresque R, Almeida T and Monjardin M cols. (UFVB). Paratypes. 5 
male imagos, 1 male subimago and 1 female imago, same data as holotype (4 male 
imagos and 1 female imago, UFVB; 1 male imago, 1 male subimago IBN). 3 female 
imagos, same data as holotype except 09/iv/2015.  1 female imago, 1 male subimago, 
same data as holotype except 08/iv/2015. 2 nymphs, same data as holotype, except 
04/VIII/2005, Hamada N col. (IBN). 2 females, 7 mature nymphs and 6 immature 
nymphs, same data as holotype except 01.vi.2013, Nascimento JMC, Hamada N and 
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Figure 1. Strict consensus tree of Diamantina ulmeri gen et sp. nov. (Ephemeroptera: 
Leptophlebiidae) and related taxa. Black circles= apomorphies, empty circles= 
homoplasies. Numbers above circles are character numbers, numbers below circles 
are character states. First number below branches correspond to Symmetric 
Resampling values, second number are Jackknife values, only values above 50% 
included. 
Figure 2. Phylogenetic relationships of Diamantina ulmeri gen et sp. nov. 
(Ephemeroptera: Leptophlebiidae) and related taxa obtained by maximum-likelihood 
analysis of Cytochrome Oxidase I (COI) and 16S from DNA mitochondrial. 
Bootstrap percentages (BP) are shown on the branches. 
Figure 3. Diamantina ulmeri gen et sp. nov. (Ephemeroptera: Leptophlebiidae) 
nymphal habitus in the field. 
Figure 4. Diamantina ulmeri gen et sp. nov. (Ephemeroptera: Leptophlebiidae) 
nymphal structures: A. Labrum, dorsal view; B. Left mandible, dorsal view; C. Right 
mandible, dorsal view; D. Hypopharynx; E. Maxilla; F. Labium, ventral view. 
Figure 5. Diamantina ulmeri gen et sp. nov. (Ephemeroptera: Leptophlebiidae) 
nymphal structures: A. Foreleg; B. Middle leg; C. Hind leg; D. Abdominal terga I to 
V; E. Gill IV; F. Abdomen, ventral view. 
Figure 6. Diamantina ulmeri gen et sp. nov. (Ephemeroptera: Leptophlebiidae) SEM 
pictures of nymphal structures: A. Labrum, dorsal view; B. Detail of distal margin of 
labrum; C. Left mandible, ventral view; D. Maxilla; E. Apex of galea-lacinia showing 
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comb-like dentiseta (arrow); F. Detail of setae on dorsal surface of foreleg; G. Tarsal 
claw; H. Detail of tarsal claw base. 
Figure 7. Diamantina ulmeri gen et sp. nov. (Ephemeroptera: Leptophlebiidae) alate 
stages in the field: A. Male imago; B. Female subimago. 
Figure 8. Diamantina ulmeri gen et sp. nov.  (Ephemeroptera: Leptophlebiidae) 
details of imagos: A. Forewing (female); B. Hind wing (female); C. Head and thorax 
of male imago, dorsal view; D. Head and thorax of male imago, lateral view; E. 
Abdomen of male imago, lateral view; F. Abdomen of male imago, dorsal view; G. 
Head and thorax of female imago; H. Abdominal sterna VI to IX of female imago. 
Figure 9. Diamantina ulmeri gen et sp. nov. (Ephemeroptera: Leptophlebiidae) SEM 
pictures of male genitalia and eggs: A. General view of male genitalia; B. Penes 
lobes; C. Detail of penis lobe; D. Detail of last segments of forceps; E and F. Eggs. E 
general aspect; F details. Arrow: micropyle. 
Figure 10. Map of South America with Brazilian biomes in different shades of green, 
and detail of Brazil showing the distribution of Diamantina ulmeri gen et sp. nov. (red 
dot). 
Figure 11. Diamantina ulmeri gen et sp. nov. (Ephemeroptera: Leptophlebiidae) 
collection site: A. General view of Fumaça stream close to Cachoeira da Fumaça; B 
and C. Partial view of the stream. 
Table 2. Mean genetic divergences at interspecific levels inferred from nucleotide sequences of COI 














     
Meridialaris 0.25     
Askola 0.23 0.22    
Ulmeritoides 0.27 0.23 0.28   
Ulmeritus 0.28 0.27 0.24 0.24  




Table 1. Ephemeroptera specimens used in this study: voucher numbers, family, ge-
nus, species and GenBank numbers to genes amplified: Cytochrome Oxidase I (COI) 
and 16S. 
 
Code Family Genus Specific name COI 16S 
 Leptophlebiidae Paraleptophlebia submarginata LN734754.1 GQ118290.1 
 Leptophlebiidae Paraleptophlebia vaciva JQ663110.1 AY749759.1 
Ep6672a Leptophlebiidae Meridialaris tintinnabula MG791797 MG791785 
Ep5510a Leptophlebiidae Askola sp. MG791798 MG791786 
Ep5736a Leptophlebiidae Ulmeritoides angelus MG791799 MG791787 
Ep5736c Leptophlebiidae Ulmeritoides angelus MG791800 MG791788 
Ep5728b Leptophlebiidae Ulmeritoides sp. MG791801 MG791789 
Ep5728c Leptophlebiidae Ulmeritoides sp. MG791802 MG791790 
Ep5729a Leptophlebiidae Ulmeritus saopaulensis MG791803 MG791791 
Ep5730a Leptophlebiidae Ulmeritus saopaulensis MG791804 MG791792 
Ep5733a Leptophlebiidae Diamantina ulmeri MG791805 MG791793 
Ep6702a Leptophlebiidae Diamantina ulmeri MG791806 MG791794 
Ep5734a Leptophlebiidae Diamantina ulmeri MG791807 MG791795 
Ep5734b Leptophlebiidae Diamantina ulmeri MG791808 MG791796 
 











